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(54) INTEGRATED CIRCUIT DEVICE 
(57)Abstract: 

PURPOSE: To suppress the alteration of the design of a test circuit to 
the minimum even if the alteration of the circuit arises in a circuit to be 
tested, and in addition, to shorten time required for testing the circuit to 
be tested by operating selectively a bypass circuit installed in a shift bus 
circuit. 

CONSTITUTION: Three shift bus circuits 10\ 20\ 30' provided with the 
bypass circuit respectively are connected in series between a test data 
input TDI and a test data output TDO. Each shift bus circuit constitutes 
a design definition test data register connected to the circuit to be 
tested. 
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(54) [^bJod^S;] ftffiEKSS 



(57) [SKI] 

[«/$] fx hf-^A^TD 1 tfx h^-^a**? 

TDOt&WZ. ft*#VVf rtX\Bl&&m?Ltz3'D<Di' 

7hrtAmm 0' , 2 0', 3 0 ' #fi#Jti»«sn 
ft->7 h/^X[5lgft«> t- X h^n^^^TX M51 

Bfc*«teh&Rfhfe«f x i^x* skat 

[»%] SfX MEJBlc45^T(3B*3E*«^UTt), 




1 

fz<t^\^<o^ybWX9^mt^ «-*#^xN3 
x Msr»o#iB-r* i ^K&sssn, mE*M6-r* i ^ 

X+Y^XBB^RtSti*. mjE*t&tf>X**>/^ 
XIMB#R&> HE^-^Aafc^-^wa&cDlinte* 

WX^|siB^R<DMfEBM««43«fct;i»E^< it> 1 

«»ic-*Asn-&»?«-*ic«aFUT. s&Effigtox* 
i -j(Di/y b i/vx^fg©- >b£3«Wi;i*3M;<*-B: 

H»^R©»«-r-& i ^tDft-oxmrn^tu #je**js 

[*** 2 ] ME*ft< 1 b VV7s9^ 

X*. ^-f/^XU^X**«fclX**V^X^O^ft<t 

[§t*E3] &ns?x h^-^tcs-^ 

^TftfP^XhS^Wft&JWllHIRSSIttTaboT, fit 
E^X h^-?&g:tf2>fzZb<DTXby"—?At)2i, *r 
X h«*?-^£W*'*-*&«><07 1 X h^-^Hi^a:, 30 
«4r#y-X hStt&^fTfi 143<fc r/3!2<Z>a^X h0B 
-fuvtth. ttEfBl©«7-XMsI»yny^fc»tt$ 

X*t>/UH8fatg**, »E»l*«ktfJB2«> 
X**>/tXI§rB^RH:* infE^ Xh^-^A^tf X 

«9tdJB2<Z)X*^>/^XlHlB^«»4. 
ttE-r-x hT-^A^trx h^-^m* 

3*1, nRfc#X4r-)*;S*l&nfl (n£2) CO->^N 
I^X^R^** «ttE*X^r-I«anfcn«0^7 
M/^X^Rtt, ME^2cd»^XMHB^p^^(C 

#JST« l^©«rE^7hVS?X*#R©X*2:fli*i 

o>ihk:««s*u 89E»*-rs 1 ^<o~>:7 b wt.&^ 
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2 

»ttlC^A6n*/X>f/XX«l»«^lC>BSUr. i5En 
B«yt>f/^x#R*a«»irftffSii-*/t-f^x«fll# 

[0 0 0 1] 

KHU 4$JC, ^XhSns^Kr-XhigBORffWS 
KfcttU ?X MelB<0*5-r3&*a>»»SEHT»i6Tr*«> 

[0 0 0 2] 

i§iB^J:D*a«fl:3^-3aBiftsnfc. -emcttor. 

LS I rt©*rt«lHlBK#LT» ^y^^l/-y 3 > 
lC*^V^c^X h fcjBV^MTfTfc 5 £ b 

Bttft^R^&Rfffctftta Ci««4a!5FRl*KftoT 
i*T^*„ 4$tC* -fe;P^— XRtfLS I<D<fc5£:App 
1 i cation Specific IC (ASI 
C) £P?fcfn£*X^LS *«flEOja±*«H 

fc<DS*#*^3rr*iHbT^S. -Tsteto-fe, rXh§ 
[0 0 0 3] — ^U>MlIBa« (PCB) fcJu ifi 
X h#»ftT-ftT*ofcX** >5rX hf^PC B-r- 

x bizmm-tzrzsb, w>yux*t>j i»«n 

5r^h¥»#I EEEI:±oTWft«nfc (I EE 
E 1149. I), bfctf^T* L S I Wfflfc, £CD 

pcbtx b<oit&<omK&n»z&*594t$v&v 

X hCDfcftCD^T. MsIBiP C Bf X h(Dtz&(D^7. b 
[0 0 0 4] 4&«fMHiBIIKAtcR(t&n^BB«7"X 

KT^eWT, x^t>^c^Jffl$ntv^„ x^v 
>*sc^^fti&n-6. ->ut;vx^v>^ct«, ^«e> 

^x^#7^-trx$n£. hu>?x^^^)T^irx 
K±t)» ^W^WMlHBrtoBfaotK^X M3B»i»r 

fX MhTBSS^^^X ZftMlZ 

[0 0 0 5] — Rir. fxh^^-cfSfxhWt 
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(3 

3 

f X hfem^^-Tx— ^^©KfX h[e]B^£ffi?j3 
^©fX MS^tlg^T^&f X h@K3^jE 

[0 0 0 6] 0 911 ^©¥^#&&(H]&g@l;:43# 
£f X H3B*J:cqtT-XMHl»<Z>^Dy^|gT*S. 10 

ff"r*©lCiBJ!ttf|iJ»»^*fflArS5 :: XMHl»5 1 c 
SxXhtE]»2 0 2^L2 0 7 t^tT. ^-Sf 
X hiU&2 0 2fcV>L2 0 7 ftSCteX^* WtX £#tJ& 
-r^->7 hl/vX^ 5 1^15 7*t-en*tlK»Sfl 
So ^>7M/yX^5 2^l5 7lt &&fX htnl 
2S2 0 2fc^L2 0 7K2JU M3B5 1 c 
Tfel^n^fX h^-^£^;t, -tl/T/*fcH 
&f X hE&m?5E£3n*f X h^jfc£f X MhIB5 
1 c£:frLT^ffltCffl:fcT£. f Xh0&5 1 c*>£© it? 
^*>7hl/^^5 2&V>L5 7^\©f X Kt- ^©fl* 

M©fc&©^&< ifc 2#©E&£;frbTf X Msltt 5 

[0 0 0 7] -rXhlElKS 1 ceo— «W*B 1 OfcasSn 30 
5. 131 Ofcj*bfc|El»HU »Ji¥l - 112177^ 

awcjien*. eii on s/7hk^9 o&v>b 

9 9^t, B9IC^b*:f X M^SSS 1 crttdR»6i 
nfclHl»*J*&^T. H10€#flil/T, fXMMg&5 

left v7 h 9 O^^L 9 9 ^SRt^fc* 

©3 fcV h©aKfi*SL£«irr*&fc©US*X*2 

?3- F-T5*:ai>©f 3 — fn — $M©ffl*l;: 
^n^yf>^f6 1^L6 7t, &->7 
YW7s9% 0ft^L9 9£fglrf3£:S£>©£D*.y£7ff 40 
**ft«T*ANDy- h 8 1 ftV>b 8 7 ££-&t?o & 
y7hl/yX^90^U9 9il SlOrXhr-^ 
A^SfD i IwSS^n^o ^ANDy — h 8 1 fcV>b 
8 711 ^Dy^jl^b&Jzt/f :3-y4rt>£©ffl;*J 

hOy7hm^m. 5>o^5HM><fraK*Sb 
ty7h*nfcl«MSL*«ftt-5. 5=3-^4 

6 1 b 6 7 0 0 1 

&v>bi 1 osttia-rs. 50 




»BM*4 - 2 1 1 8 4 2 

[0 0 0 8] ■MfirfcHT* ^«3ft»f&3liy h«>a«« 
*f S Lfc<£tf^ny >;{l*|<*> a^l^x* 2 tr^LSn 
1^X^2 13, ^D^m^alZJ&SbT, 

T3-HSnftffl*t ANDy-h8 1^l8 
7KI&j&£*l>5, bfctf^T* ANDy-h8 1^^l 

8 7ft a*«#SLlrJ;oTa«4nfc^7Hx^ 

inx.T\ 7 ? n-^4tr,toT^a — HSHfcfll*fl^0 
0 lfct>bl 1 0^7f>^f 6 1^V^L6 7EZ 

j^^nrvisx-r v/^v^^w^-^So b*:** 

oT, Stt«#S L i:J:^T^$nfcy7 h l/i^X^ 

[0 0 0 9] -&tr> ¥9f^fc«@ttttfltll. 
tB¥ttT?R«-&*l* *ffl3#tofXMl 

f x hf— ^fpj***aic-rs&8&, M&yuyzzt. 

9 K^bfcJc^K:* «f XMsIi&:/Dy£ 2 0 2&^L 
2 0 7 $fX ht^©l:M^e.n§y7 h l/^X^ 5 2 
ftlf^S 7^Dy^rtl;R(t5nS. 3;Jfc, fXh 
*«l5l»^Py^*ffiTffft*?n$©T, y7hl/yX^ 

[0 0 10] 

8fX hlHlKyDu/^2 0 2^UL2 0 7£fXHt5 

fc^icf x h@K5 i c fcRw&n*. 

*f X MsIK^ntsf^oBt, t^y7h;U0» 
f-^AtB*-r>^7x-XtHS^3S^f ^^rti; 

fxhiMKs i c©K»£*xr c^** 
^rs, ~rut>*>. ® i otc^ufc->7Nv>?x^9 o 

ft V> b 9 9 ©«aD*fcja*5>Cff oT, x-t y^>y» 
^6 1^16 7*cktfANDy-h8 l&V>b8 7© 

^#->^ hl^X^JgjraK^D, V-yX^2M^x 

©try hfi^*fe«H-r^€r»^*«**. 
[ooii] zlo&^xz, f xhimiss i c©0i««^ 

#TdbS©T. ©#W**«€rK«-r*K 
tcfxh[5jK5 l ctcr5V>T^<©Rth^M^fT*p^ 

^icif^-rs^i^T€rSct^tc^Sc©->7h/^x^ 
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(4) 

5 

5^Xh[»JB5 1 crtfcgJffSn^^TkL K^-XNsl 

0B:/Dy^lr#LT^X h &m?j-$'Z>tztb\zm%i<D>' 
thJi^-ffimfc^tzisy b/wz*ft?n&&t<tiz> 

[0 0 1 2] m 1 1 ti. 3-0<D~s7bUi?X?&&m\s 

D-ST^5. ffllMfc<Dfc*fc, HI 

0 t^Lfc 3^CD->:7 h Vi/X:? 9 1&V>L9 3M«8 

2n> ^co-s^s-rx muboa^x b^—ptfisy 
b 9 i fctwgsn. cinco^sntzcto^^ti^ 

[0 0 13] ST* Xrrv-f± \\Z^X, ->7M/y 
7^91 £MR-r&fc«>© 3 Ify h^IRil^S 
n y a IC«51T^5?X^ 2 fcW&ns. - 

S L (DXrtOtz &\Z3 «H#© * Uy9 7VV 
X#i&l?ch/3:2>. f3-y4d^SnfcSR^SL 

bS 2V>fr&m&fctm:Z>* 

[0 0 14] VK\Z, 7."rv74 2\Z&^X, f^hf- 30 
#D i &?ay&m^<t>h\Zfo&lsXz/-7bUi?7s*9 

7 b V*J7s9 9 1 Otf y hftfcffiMTT* LHJH#<D^ D 

[0 0 15] *7-y?4 3\Z^X, SrXHBOf 

^ h#*f?s*u ^7 bUiSTs? 9 i tr^sn^x 
^ 9 2^ir;9 3^*&n#:3ff#$n*. coait 

[0 0 1 6] 4fc^V»T. y7h!/yX^9 

2 €lRt«)fcJ6©»{f *S L35«l/5?X* 2 
tl*. x^-^ 4 S L £5*3- HU * 

i/Tx^f^f^fe 3^<tt;ANDy-h8 3©^ 
&ettfl:a^:*. mnmnsh&Aj]-rz><Diz3mmft 

[0 0 17] S\Z^X, ->7hl/^^9 

2 ft<Z>^X h^^tr-^Do^x-f y7>9tt 
6 3£*LTfflA*n*. ^:7hV5>X^9 2#S©UJ 50 
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5 

[0 0 18] Xr^^4 6i:^T, y7hWv^9 

3 §*«t*&86©«i«** s Latu$;x* 2 \z^% 

6 4i5iO:ANDy-h8 4©*3fifflH*ftSnS. 
[0 0 19] X^.y;/4 7H33^T, ->7M^yX^9 

3rt»cff«$nfc^xh^^-r^-^^^ny^M 

[0 0 2 0] Xt7^4 5^<tt;X^^^4 7 (C&V* 
[0 0 2 1] X^^^4 8JC^ViT> t^TWrX hr 

[0 0 2 2] ±EBO«W^631i»Sns«fc'5lc. QB<D 

-r^W-oWrMTTltt. *5tfcJ:D*b3n*. 
[0 0 2 3] 

Kl] TT1= (10+L+M+N) XQ - (1) 
[0 0 2 4] ECOSHlRk -tlB©<fc^feWW£«P*TS 

[0 0 2 5] CCE>SSWOW©B»tt, m«[Hl»S©tr^5 

v>r* &9-xbm&&'rxb'?z>o\zw-r2>mrfi$:m» 

[0 0 2 6] C©%^CD$^trJ5iJ<7)@W«. IKff{BlBa 
WC*V>T, &^X MaKft-rX h«CDl:«fflSn«> 

[0 0 2 7] 

*-rs 1 ^^»fx hiHiBco^ox^v >/^x&«}^ 
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(5 

7 

< t h l ^cov'^ h i^x*#R©-:*£j^«i::*-jB 
fc&tt5a«w#j»ft*ai:, &^*jj£-r* i ^ox 

AX*Jfll3«i€:*t*. 
[0 0 2 8] R««3 0X91lC«*ftR@BttBt;L 5 1 

&rx ^ns-cfs i &&zfm 2 o&^x MaB^a 

K5r-^ Sr«a*S&}ittffl-rfca&©» 1 <7>X** >A 
xlHlB^Ki, *2a>»T-^MHlB^ny^tzS)ttt*i 

2cDX*V>AX[IlB^afl TXhT-^trX 

h^— ^ffl*iowic»«sn. nat;:*xy-K£n 

fcnP (n^2) Oy7hl/vX^Ti^ ft*rt**t* 
*T\ n«©A>f AX^SSaRMfCftfPSii-SA-f AX 

fH«*R£*tr, 

CO 0 2 9] 

xirB^aa>ft*c »*-r* i^©x**>axihib 

#R* A-f AX $ **fc«X0«ft©A-f AX#Rj&*Rl* 
A>f AX«W«-^K|B«UT, «RO/WAX^a$a 40 

KSKKrfts;* 5^X h£n3^€flg!fccDfe^x 
fc¥R©R»««Tfc3j»#&^. A-f 

Axwfl^aic j: d »R<DA>f Ax*a^aiR»K»ff 

T?fr«©-C. ttft^a^XMfilBKis^T^D&laiB* 
3EK»«UTX*^>AXiaIB^a£RWSe:t*ST# 

^-cds*, 5=-xkioib, a«fi9*aft^a 

©R»*®P&B£fc6fe^. 

[0 0 3 0] »3&«3<D«Wfc;fctt***|3BSBT? 
t>> fB2©*5 ! 'XHaByny^^xh-rSfc«>©SI 50 
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2<0X*v>AXlHlB*artJC, 8*Ji«/M/U?iS 
^Znm<Di'7hViS7s*^WLifiWLnt>riZ>. A-f A 
X*W»*R*». *«»IC*jL6*l*A-f AX«W«^fc 
*§IT, n«<DA-f AX*RM«»fc»ff3l«© 
T, xXhSB, T«**»i«#a^#R«!>RtHOE 
&#K£i-*;:fcft<* » 2 (DS^X M3B:/Dy £ 
*3lrvr£i;fc®B«WC*»6-r* - <ha*T£*. 
[0 0 3 1] 

MK4U 0111 C©««©-JOM«*S-r*MaR 

aoft/rtfA-f /UBB*«t« 3T?c0vX KAX0B 

i o, 2 o*5«fctf 3 o^R»t&n&. rnirjn^T. * 
«»»4. si oti^u^^c^if^ai-c^^cDrsi^^ 

[0 0 3 2] B l i:*l/fc/M;uiiiB««*>7 h 
AX@B1 O^0 2tC^^n-5. fi©/HA7@8Slr 
7 hAXlHlB2 0*ctlX3 0fcfE0iSO[HlB«*££ 

iawfc»aisnfc->7M^^x^^y^ <srd 
aSfc»47t<Ax*i 3*a«-r*fc«>o!)a#?iaBi 2 

5rXh®B (H^f) X**>AX£* 
/&*T*. XftlsIBl 211 *>7M/y^9 avmiJlZ 
SEltt^tifc^y^iaiBl 7t, ^y^tifcflW&^r:! 

»*-^fc«5LT»fp-r*x-f 5*5^1; 

1 6t**tr. 

[0 0 3 3] ftffK^^T. ^>7hWyX^9aH @ 
1 t^LfcANDy- h 8 l*»&«*$*a^^ny^« 

^-$0 S i £y7h$t§. 7yfRBl 7 tt, ^e£> 
'J -fey h«9RSi:tDUty K^nt^S. 7y^B 
B17H *H5^6*A6n*«»«^CPfclBafUT 
y7NPyX^9 a^£tii;tf£*l5 AAt*— * S 10>1 

n-H^n, x-r y^m^i s&£x*i 6<D^-rn&& 

a #~>:7 KU5?X^9 ai5<fctXx-f yTZsttttl 
6$fcttA>f AXlll 3*$J:^X-f v*>91k=? 1 5 c?? 
^m^*^UT3^U 7M8*r-* Sot LTttJ^J^ 

[0 0 3 4] 3-3c0 5/7hAX[HrBl 0, 2 0*5^3 
0ttiSMKStt3ftT^*©T\ 1 'PCOAND-fif*— h 8 
1 K«k0^nyir«^©«|&*«»T*, AOI^X 

^. HllC^UfcWxrtt, 3^C!)S/7h/U®Bl 0, 
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(6) 



-211842 



10 



2 043<j:tf3 oawtenrva***. ¥£e*«s&[hi&& 

5/7 0, 2 0^3 0^^ 

KWW9a, 9 b:fe«J:T*9 cdVW/Utl 3 fcj; 
Q/t-f/XX^tl*. l/fc«tot, fXM:^y7 h 

[0 0 3 5] dcoj;^^ ¥«#IKSH§riSSI«fzW#0!) 

*_tfl0, 20*W30) #tlOC9X*-Y'>/ , <X (fc 
0 1 0 \ZfRVZiz/7 b UzSX? 9 0) 0>ffcb 0 d 

^Rt»5. uOutH 5rXhHfcfc;fe^T— 

3*#*&[§i8gB tc^M \z mm s na #e innaa 

[0 0 3 6] 01 XZ^Itrt't rt7,m&tt-?%Z~3<0 

5^7 h/^xehsi o. 2o^^i;3o^Ei4i:^$n 

So rn^^3 0CD5/7hnX(HlS€:«MUT^Xh^ 
*fTSn*»^©7nHSOTg5l;:^*n*. -STRC^ 

[0 0 3 7] 0 5^#IIT, «\ ^^3 11:* 
V>T* 3^0y7hyU0KlO, 2 0&J:tf3 0£U 
tyhOTRSmsn. *5'7h/*X[5]»rtfci!W 

[0 0 3 8] X^*:/3 2fc*V>T» 3OC0^7 

H/tXlHlKl0. 2 0 3 0\Z&lfZ>is7 bUz/X 

m^n^o £®yw^xm*ff«®4li&l3* 

TT2= (L+M + N+l) X ( 

3 (1) *5££K (2) £ifci&T*;i£U:<£9, 3r>0£> 
7M/^^^I^Tf^ h£ftfr-r*©fcKf awn 

[0 0 4 4] 

K3] ATT = TT1-TT2 
= 9Q-2 (L+M + N+l) — (3) 

ATT>0^#f > n^. 01^fc«04tC^ 
Ufe3^CDX^r>^X 1 0, 2 0 43j;r*3 0&ffiJ8T 
SCtKiO^XKO^lCtfi-^lftlBdSa^n-B. 

[0 0 4 5] ftS^M^X^OfcT y 

L, M, N=2 0ifi£U lOOOBcofXh/^- 

> (q) 3^*«*nrv^«-&Ttt, -n^coM^^: 
(3) K^r^^ic^o, *sc*«»6n*. 

[0 0 4 63 



*^«^*c*CSSbT#>'7hl'$?X^9 a, 9 b^<t 
1*9 c£^UTfTfc*>tV5<E>T, (L + M + N) <Z>^n 
y>/^PX€St5. X^»y^3 3 fc^ViT, 

T/t-f/ixaww^^fias-ra. -co^cojt^ir 10 
o^Dy^/^vx^n-rs. 

[0 0 3 93 X^;/3 4K£^T, KMKSBRSftifc 
3^cD->7 HI/i^X^9 a, 9 b43«fclX9 c fc^X 
-^^$n5. (L+M + N) OZUyZ/VVTsG: 

io jrrs. 

[0 0 4 03 X5ry:/3 5C*lrvr, ij&^n^fxh 
^-^(Cgr?V>T«^X msrcot-x Hassifrsn*. 
ffti&<D£.5\z. i oco^p^^/^;Px^H-r5"foa>t<g 

JTT*. fXhfe«^tf-^^>7hU^^9 
a, 9 b33cfctf9 c OVi-fn*»fcfiH*$tl-6. 
[0 0 4 13 Xf^^3 Sfcfc^T, y7hl/yX^9 
a. 9 b*J:tf 9 crti:»»sntT-^D7^« 
^<f>bfCI&«PLTtb^^n^ STOIC, JFfU^Xh? 
-^y7hl/yX^9a, 9 b££tf9 c lc^x.&n 
20 ^^X^rty^fi (L+M+N) ©^Dyi^^KS 

[0 0 4 23 Xt^:/3 7lC43tr»T. t^T^rXhr 

HtfX^y^3 5tCKD* Xf-;^35*W36©r 
XhftffrMKgSn*. l^bT, QSCD^Xh^- 
^jWHSnTlr^WCW. XTy^3 5^^3 6 

30 2«, *5tt:j;D*b3n*. 
[0 0 4 3] 
«2] 

* 

2+Q) ••• (2) 

[364] ATT=9 00 0- 1 2 2 
= 8 8 78 - (4) 

TUt>*>. £©*^-efck 8 8 7 8ffi<DZ?uy#/WX 

[00473 2:©»ia©w©*is«s*r*aig»«« 

h l^X* 9 1 ©ft:b 0 »C/^/^XftM«#£«»"r* 
;c*Oy7 h I/yX^ 7 0^lt6tl5, Z(Dz/7 h U 
z?x*7on+ ^xy— H^n&3O<0U> f X^7 1, 

7 2 43j;tf 7 3£r#tn rt^ nxm^*^-?* 5^7 h/t 
X[nli&4 0, 5 0*5<£tf6 0®/M/*X£ffl«)-r*;fc«> 
fl);H/tXOTiWA*T-^D i ttty7 hl/y 
X^7 0tC^*-*>n<5o ftl^X*? 1, 72*5£tf7 

3fct, ANDy-K8 2^f>4A^^D'V^t: 

50 2>. 1, 7 2$$&Zf7 3l:fi»Sn&/H 
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(7 

11 

rtXfflfflmnU. >y h/tX0B4 0, 5 0:fc<fctf6 0 
\Z5-7L*>t\Z>o &5>:7 N/<XIh!B4 0, 5 0^6 0 
II, y7hk/X^9a, 9b£<fctX9c£Hen-£*X^ 
it. 

[0 0 4 83 06 IC^Lfcl 0(0^:7 h/^X[slB4 0& 
0 3tC^^n^>. 0 3£#J$bT, ^©y7h/U0?& 

4 0H ANDy- h8 lfri>Q>i?Uy9mm>c\Z]& 

^BCl £JS*LT«rfFT*MRl5lB4 2 tfc^tr. S 

<h, ^y^lsIBl 7^^ntlr^, b#:#oT, 73 
-^1811 2^7 hl^yX^7 OrtcoUi^X^ 7 3*»S 

fflA^nfc/M/umiPOTBc i 6t3-hu x-r 

[0 0 4 9] 06(C^Lfc3OO)v7h^X[ElB4 0, 

5 0*5<fct*6 0**0 7 (3^$ Wo 07£#JfHLT, 

*>7 h/SX[nJB4 0, 5 Ofccktf 6 0(4, f^&CD[HlB*i 20 
J*S*T*. ^7M/S?W7 0E4, ^X^r— H^tlfc 
3atf)l/>?X^7 1, 7 2^«kt^7 3£**J. &Ui?X 
3^71, 7 2*3<fctf7 3(4, H 6 Jl^U&ANDy- h 
8 2 ^ 6 flJA ^ □ y ^ * d CJS8 A 5 

£>o Lfctf^T, h/^XimB4 0, 5 0*5<fctf6 0 

71, 72*3^:^73^ ;M;U«mmBC3, B 

c 2 ss^tf b c i &-tft*nfia$u s»snfc«f* 
»*-rs 4 2 30 
[0050] m6\z^tzm&[E\?&&w&m^z£\z 
^o^x h*t*ff*n-5«-&<z>»fPtt, hi ii^ut* 
«0B8«£*«LT^*(?!>T. KTKIBWfcRwr 
S/7 h 1/5^7^ 7 0 aiRt5fcftOl«B 
LT^l^X^ 2 IZ-^en^o 5^3— ^4*4, VS* 
X^2 fcftJS^nfcft^S^H-Hf *©T, AND^ 
-h8 2:fc£tfX<^>2 r 3SH^6 2£tt#«ttflSSn 
5. 3 b!y KSDW/UUWetBC 1 &^l/BC 3*« 
5" 7 M^X^7 OtC^A^W. ->7hUvX^7 0 
J#J©*US>X*7 1, 7 2$3cktf7 314, AND^-h 40 

8 2 ^ s ojr □ 7 ^fflti:e*i/Tf ns^/M /UIB 
»«**&««rrs. ;w/uai^ (bc 

1, BC2, BC3) = (0, 1, 0) 5" 
7 H/-^!? 9 afeW9 c W/USns. Lit** 

«5LT>'7 h 1/5?X^ 9 bftT^7 NSW. ffico^ 

•ptt, junxmwtm (o, i, i) *«#7Lsns. 

h Ui^X^ 9 a © WH/tX^n 
-5- Ifc^T, x7hl/yX^9b^9crt(I« 



WHPM-2 118 4 2 

[0 0 5 1] 0 6ir^b£v:7b/tXle]Ba*^£W 

[0 0 5 2] 0 2£<£i;ig3l;^Lfc->:7h/tXlHl»l 
0*$J;tf4 0CDliTtl^<D^tC«toT^iSlHlBg@rtC0 

x^+>Ax^«j*$nT^-£>^0 8ir^$n5>. 0 

8£#!8LT, mt>/Ul 5 2&V>bl 5 7(4. 

0 1 ££(40 3 (C^bfcA-T/^XlHlB^f ^5^7 h/S 
XlsrB£H«©lHjB*lJ«fc*rr5. &X^v>/U15 
2ft»L 1 5 7(4, SfXh@?Sl 0 2ft^bl 0 71*9 

7^j:c;#x^Y>^xtc«»$nfcgB^w(c < i:o 1 -d 

ft*. Lfc^T, ^XMeIBS 1 c 
(4, EiWs £^LT^X ^£X^V >AXK& 

£(*S. H9fC^Ufc«e*©B*tifcttUT3b^SJ:5 

ft, iism«{btcss)e-r^c:i:fepjig<h7a:^. 

[0 0 5 3] 01214, 2I©JW!©$i&fcM©*IS«fJ£ 

BSS 1 0 0 a (4, &*#xX h Sft^^&^X Mel 
B1 0 3, 1 0 4, 1 0 5<h, ^0$«gilOO 
a<D^3atC^(t^tl^:/^>^UX^V>UvX^9 2 
at^tf. y7h/UiK10' , 2 0', 3 0 ' # 

*fj&-r*&^x mhi»i o 3, io4, io5«nf 

ft&S&Sft*. &~>7 hAX©B 1 0 ' , 2 0', 3 

o' (4, ;haxb» aa^is-*") *-tn-en«^T* 

0, a^fiaifcSttSft*. S^XhlalBl 0 3(4, S 
AMSfFlCfc^T. /^>^JX^>l/yX^9 2a*S 

h/URBlO' ^LTy7h$nfcTXhr-^S: 

s^xmubkmhu mnmmz^x. m 

fX NIMBI 0 3^6»4an5ffl*«^Sy7 NAX 
0252 0' £^bT§tt, tXMI^I^HT, y7h 
>^X[e!B2 0' frt>z/7 hSn^rX h^— 

M«C tt^X KIHIB3 0t>, 3i»Iftf^(C43ViT, 
fe-rXNEBl 0 3^&«±SnfctB*«^*«W. 
XhW^^T, ->^h/^X[§IB3 0' 35^y7h$ 
nfcfXhf-^$S^. «^rXh[HlBl 0 4*5«fctf 

1 0 5^6»4Sn5B*flWt W>^UXtt> 
UvX^9 2 a£*bTffl*5*-*DAO£bT»«(;: 
ffl#3ft*. 

[0054] 013 (4, 012 K3Kbifc*«|sr»««rt 
OfX hHIBroigB^n^^HTr**. 01 3^#fiSb 
T, ££>^X MeIB5 1 e(4, ft*3^/W /^XInlB€r^ 
"T^3^©->7 h/tXISBl 0 ' , 2 0', 3 0' 
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(8) 

13 

A£>^U X=*V >l^X;P (BSR) 9 2 at. 
^TMS&V&T** (D I R) 9 3at, rWAXV>?X 
? (BR) 9 4 at, ^^T^-feX*— h (TAP) 

h/txiejs&i o' , 2 0', 30' n Hitman, 
fi>-Dmzwm\stz.i/yhrt*m&\ o, 20, 3oti 

[0 0 5 5] W>^J^t>V^^9 2a, ?A 10 

\,*-rnhm*mz>>7 buitxfiz^xmf&zn 

CDgip (I EEE 1 1 4 9. 1) fcHSjsSnTtO*. IB 

-FfXK ^t^fM^fX h (EXTEX 
T) , LSI [*i£&^X h ( I NTE S T) , ^>Zf)Vr 
Xh (SAMPLE) £^frT£CDICX*V>L'^X^ 

^9 2aii §lsi <Dxmj3WT-\zmmznz>o 

[0 0 5 6] x/WXSUMI^X* 9 3ali ^LSI 

tKcktK WW?— ^©Dtft* (Capture-D 
R) toXXtisyb (Shif t-DR) j&*frtebtl&. 
ID3-FH ?-Xh'5r— ^a*TDO*^M/T#&n 

[0 0 5 7] /H/UI/yX^9 4 alt 5^X h^— ^ 
^^^(CgViCOT. ^X hf-^TD I fc^-AS 

[0058] u->?x*2te, m 

[0 0 5 9] TAP3>hO— ^2 lte, 'M^fXh 
tT>, T&fr^&l^LSCD^XhtfV^&fflLT^X 
MbT»5 1 e&WICrsfc«>fc«tJ6n*. TAP rj > 
hD-72Ul fXhUt^hi^TRST, rXh 
-=E— HS««-f»TM S *3<fc 5** h^D-;^ fl^T C K 

5 tC&Jtt£*l£. TAP3> hn-7 2 1 50 
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14 

tt, isV h^Dy^7* a c CO— Jj&mtl 

X^92a, 9 3 a, 9 4 afcEOVvfftafcfcBRttfc 

01 8^$n^>o 

[00 6 0] @13 Ka«b&A-f /^xiEie&£^r-rs'>7 
h/UIslK 10', 20', 30' n Rtf-sa^x h 

X^fcSu LSI W0>rt«IalK*'5 = -X h*T**:£>(;:Rtt$ 

si etr^Lfc^^hytxtai^i o' te> a 

2fcj*Lfc|HIS81 0 tH«JCftfprs^ taO«JB«$n 

[0 0 6 1] giuii ^^^©i^w^r, 

ny^HT**. HI 2lC*Ufc@»£Jt*rr*£, A 
</U[9l^M®t5fcJ?)Ol/^^7 1, 7 2, 7 3 
^5>^h/^XlHlSS4 0' , 50', 6 0 ' tteBiJlCiSitt 

snrv^ctOTwisn*. «©®BSS»ttH i 2 it 

3SLfc*«lHnSgiai 0 0a fcWttT* 

[00 6 2] @15it 014 £^L£:ft«kls!BS&Bl*3 

#^7h/tXHlB4 0, 5 0, 6 OrtfcKttSnfc 
A-f/1XHlBS«»'rSfc«)OU^^7 1, 7 2, 7 
3^>7hl/y^^ 7 0 £bTRttSttT^&££7Wt 
ttSft*. 015 (r^b&>^7 h/SXEUB4 0 ' tfB 1 
7lc^^n^o ttOf§nSff^»Hl Sfc^Lfc-rXhUI 
B5 1 e tW«"C»*(!E)TfRM3^#ll»&n*. 
[0 0 6 3] £<Z>J;5K:. HI, H6, 013*5<fct*0 

i 5\z^riZ>&?\z. n<>iJ\xmi&*ttrz>i'7Vrt 

XEUB&X^vW^XtbT^-r^ClttCctr), 

iz¥m¥mmwmmw\zpm\z® r m*n%%T7> bwm 

S«fc»*©0»«»&-rXh-rSJlta&lrtt, Bullitt 

i<i^$ns. -net. niR^HSft^naciit 
an*T. ^x h^sifT-rscofc^Ts^^t>^$n 

[0 0 64] 
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(9) 
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15 

[0 0 6 5] m#m3<o&W\zl:ti& &zsybUi?X 



16 



;/D-/£0T&£o 
[0 2] 0HC^U^:l^cO>'7h^X(slSScQI5J^^D 

[0 3] S6tl^b^lt?(D'>7h^ZlHl5fS<7)lHl?§^n 
y^0-?£5o 

[04] Sllr^L>t3O^)'>7h^XlHlgSc0lElK^P 
[0 5] 01 ^^bfc3^0->7 hAXlHlSS^ViTx 

ime) 2i©ag«©»joj6jfi«**-r*aisiB«B<oiHi 

[0 7] 0 6t^b^:3^<D>'7h/^X[H]K*3<fctXA*'f 

[09] ffisox^^^xdtafflsn&^MiiiKaia 



[01 o] fcik&mmgt&mmoTX b®&<D®&7a 

[0 1 1] 01 0 tr^Lfc30(Dv^ h V^^SlVi 

[012] ^©aflwttosBiwts'r, /^>^ux 

[013] 012 K^Ufc^lsn8«Rrt<07-;* MeIR 

i<? [014] ^©«?8o$6^«os8iB«^-r. noy 

0-C&3. 

[015] 014 \z^ftmm»»u^o>^ bmm 

CDlBl»^D ! y^0T^So 
[016] 01 3K^L/fcl^(7>v7h/1XlsI»fl!)I5lB 

[017] 015 ir^Ufc l -D<o^y h/^x[i]g&©[e]B 

[018] 01 3tX^L^:TAP3>hD— 7©ttJ8a 
a? &0T&£>. 

3 o ;urtx®&&ffiztz^y h/^xnjgs 

.51c rXhUlte 



[01] 



[02] 




Si 5 — 



CP> 



D & — I ^ 



-\~ J 



[03] 
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(11) 



4-211842 



[@8] 



[09] 




mi o] 




in] 




II 6] 




3 



M 



H 



CUD 



CP I 

RS I 
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(12) 



4-211842 



mi2] 



OA 1 ' 



2 




-20' tt?XHB» 



^05 



DAO 



fl 3] 



II 5] 



5le 





TDO 



fl 7] 



40' 



BC1 
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(13) 
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[EM 4] 




II 8] 



' Q TEST4DCE-RESET } » 



e: 



RUN'TE STAPLE 



SEl£CT-DR-SC^H 



PAUSED R 

1' 



1> 



3> 



□ 



UP0AT6-OR 




SEI£g.|R-SCAH 



CAPTURE-1R 



SHIFT- 1 R 

31 



EXIT MR 

~~F~ 



1> 



3> 



[^JfiEl] 

mmnmisz] 0006 
[s&ie^&j mm. 

[0 0 0 6] 0 9lt S^CO^^SlalK^gtC^^ 

S^X hlsIif&fccttm^X hE&Ot/n^&Tife*. 

ffT^coto^^^m^^ai^*r^^xhiHiK5 1 c 

&^X htHl^2 0 2&^L2 0 7 
X h(sr»2 0 2^12 0 7ftl;:[*X**>/^X£f8j5£ 



&2 0 2fcHb2 0 7C#U t^X MHifc 5 1 c L 

i c&ftisTftmzmjj'tZc ^x hiHigss i c^eo 
jaiofefe<p »^q) Be«fe^bTyx Mun sic icsa 



(14) 
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ntiEtt*WH«] ram 

CSiEjtt^S*] 0 0 2 9 

[«iEI*f$] 
CO 0 2 9] 

Wffl] Mia i <Dmmz&ifz>$m®&gim^}^ s 

xig»^R©#*K, ^J6rr« locox^v>/^xieIS& 
a£*«»(::»ff31i-*0>T, xXh3tt£^«St(Z> 

-e©ii6*. rxhin^ rft3b"638«tt#afl:#a 

©Rttaaat&Btfcfc&l^. 
BESSIE 3] 

[»iem*m«] wm 

[ajE^^a^i 0031 

HilDMH £M 

[0 0 3 1] 

imn&n Bin, co*wo-ias«*5S-r*«iii» 

SWD?Dy^Bt»S. 01^#Il/T, HI Ota* 
Ufc->7 hI/>?X^9 Ocoft:b0l:\ jgfgtc&flKSn* 

10,2 o^^c^3 o^Btten^c cmapitT, 

[»jE»ft4|S«] 0 0 3 5 

[0035] z(D£o\z. ¥m»mam96&M\z#mo 

(fctA«10, 20:fcJ;t*30) tfl-D<DX3rV>rt 
X (fct^.^ 1 0 l:^Lfc->7 h U^X^ 9 0) oft 

3hDfcRWS*i*are, ^xhiHiKtcg*$ns^tf^ 
3E****Rfcfc*. JKOClfcW:* ^X MU&K&wr- 



BfcEWWB*] 0 0 3 7 

[0 0 3 7] 0 5£#j8bT, X^^^3 1fC*5 

V>T, 30©*>7 S/^XIhIKI 0, 2 0-feJ:tf3 01CU 
■fey MtRS^f»n, ft^h/^XEMrtKRW" 
^nfc7 5/f[ig!J17^Ut7hSn, i7^t>/U 

[*«*KE6] 
[ItlEtt&SS!*] 9»m 
[ttlE*ftftaS«] 0 04 9 

[0 0 4 9] m§\Z7K\s1ZZ~2<Oi'7 h/^X(ElR4 0, 
5 0^J:tf6 0^g|7l^$n<&. ^7£#JlbT, $ 
->;7h/tX[Hl&4 0, 5 0*5cfctf 6 0*4, R&OlnlBSi 
/fcfc^TSo S/7h^7 0tt, ;*7X*— FSn& 
3^©l/v?X^7 1, 7 2^<tT/7 3£#fr„ 
^71, 7 2*5<£tf7 314, 0 6t:^L;cANDy- h 

8 2^eai^$n^>^Dy^e#^dttiB§bT-^^-^ 
nfc '>u y;w H/uiHi^Bc 1 ^v^b c 3 * 

->Vh$it^. Ifc^oT, ->7h^X(e}R4 0, 5 0 

41/^7 1, 7 243<fctf7 3f4> /H/UBtlB* 
BC3, BC2WtfBClS*Wnii8»U 

[^8g*SlE7] 

fltIEtt*m«] Him 

MiE*t*9!B«] 0 0 5 4 

[ffiJE^fc] 

MiEl*3*] 

[00 54] m 1 3 14, -H 1 2 trasb&*«lsIttKRl*i 

T, JLO^X h[H»5 1 ete. ft*#V , HVSXlIl»£# 
f ^>3r)CD->7h/^X[Hl»l 0 ' , 2 0', 30' 
A^>y'JZ^t>I/vX^ (BSR) 9 2 at. 59t 
-fxRail^^X^ (D I R) 9 3 at, A-f/VXl^X 
? (BR) 9 4 at. ^Xh T^-*?X#-h (TAP) 
3>hn-7 2 1t^tJ. 01 3tC^U^:3r)cDx7 
H/UI5IP&10', 2 0', 3 0' 14, m 1 tw^$n> 

fr-omzMmvitisyhnAiSKi o, 20, 3oti 

»5 1 e£«*rr*;i MlJC^UifclHlBS 1 

c ©»-&t ra«©5pjjfli*«#&n« ei t3WB«ana. 
[*R*tjE8] 
[«!E*MMHH«] HUMF 
[4tIE»«Ha«] 0 0 6 3 
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[0 0 6 3] £CD£5IC, HI, 06, S13^5<i:r/ia 
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